Dog-incurred injury is a serious public health concern worldwide, especially for children, responsible for numerous infectious diseases, such as rabies. Our study aims to investigate the current status of dog-incurred injury and its prevention among special groups of children. A cross-sectional study was conducted among migrant children (MC) and non-MC, "left-behind" children (LBC) and non-LBC in two cities in southern China. A questionnaire was used to collect socio-demographic data and experience with dog-incurred injury, to assess knowledge of dog behaviour and rabies prevention and attitudes in risk identification and practice in risk behaviour. A total of 9,380 children aged 6-19 years old participated in this study. The self-reported prevalence of overall lifetime dog-incurred injuries in MC was 19.4% (vs. 11.2% in non-MC, χ 2 = 175.8) and LBC was 20.6% (vs. 13.5% in non-LBC, χ 2 = 114.1). MC were more likely to provoke a dog before the injury happened (12.7% vs 11.0%), while LBC (13.3% vs. 10.7%) and non-MC (13.1% vs. 12.2%) did not manage their wounds (all P < 0.001). 45.6% of victims were alone when the attack happened. MC from other provinces who live in rural areas and LBC with their mother absent had the lowest levels of knowledge among the groups. Taken together, MC and LBC are at greater risk for dog-incurred injury. They had lower knowledge of and attitudes towards prevention and more high-risk behaviour. Therefore, an appropriate public health education intervention is needed for schoolchildren regarding the prevention and management of dog-incurred injury and disease.
. Although pets confer many benefits 4, 5 , there are also adverse effects and potential risks, particularly for dog owners. The World Health Organization (WHO) report in 2013 showed that animal injury has become a major cause of morbidity and mortality for children worldwide 6 and two-thirds of animal injuries are caused by dogs 7 . Children are the most frequent victims of dog bites because of their short stature, low awareness of danger, and curiosity for the unfamiliar [8] [9] [10] [11] [12] . However, children do not have the knowledge required to manage their injuries in an appropriate and timely fashion and thus, serious consequences including death may ensue. Furthermore, child victims are also more vulnerable to psychological trauma. A previous study suggested that children injured by pets are at risk for developing PTSD (post-traumatic stress disorder) 13 . Migrant children (MC) refer to children of external workers, whose parents take them from other cities or provinces to their currently inhabited cities, which are inconsistent with their registered residence or birthplace. "Left-behind" children (LBC) refers to children whose parent or parents have left their hometown to earn a living elsewhere and cannot return home regularly, they lack long-term companionship and care from their parents, experience neglect and are vulnerable to psychological problems. MC and LBC, who are regarded as two special groups in China, constitute a population of nearly 100 million 14 and their physical and psychological health warrants increased attention. Rapid economic development and urbanization have led to rural labourers moving into cities, which has resulted in a large number of migrant and LBC. MC and LBC are unable to obtain adequate and timely companionship and care from their parents due to personal or financial reasons, rendering them more vulnerable to psychological, social, and physical short-and long-term developmental issues 15, 16 . A previous study has shown that parents working away from their hometown is a risk factor for dog-incurred injury among children 17 . It remains unknown whether migrant and LBC, two special groups, are more vulnerable to animal injuries. Therefore, in this study, we primarily aimed to explore whether there was any difference in the characteristics of dog-incurred injuries between MC and non-MC, LBC and non-LBC and the special characteristics of the injuries according to group; secondly, to explore the differences of the knowledge, attitudes and practices towards dog-incurred injury prevention in different children groups.
Methods
Participants. This cross-sectional study was conducted between April and May 2015. We chose two representative cities according to their local economic development and demographic compositions, in order to ensure representativeness and unbiased sampling. The participants were enrolled from two cities located in the Guangdong province, south of China. Shenzhen, a well-developed city neighbouring Hong Kong, is one of the top four megacities in China and has a population of 10.78 million (2014), 70% of which represents migrants. Shantou, a developing city, is a relatively conservative and historical city with a population consisting mostly of original residents in which most adults travel to other cities for work, leaving many LBC. Moreover, we have conducted several studies on child injury and fostered sound networks with local schools in both cities.
A multistage sampling method was used to select the target schools. We numbered all of the schools from the two cities in different districts (divided into central urban and suburban) and randomly selected several primary, junior, and senior schools through random sampling to distribute them as evenly as possible in each district and grade. A total of 17 schools, including six primary, six junior and five senior secondary schools were selected using to this design. All of the students in grades 1-11 from 17 schools were included in this study.
A self-administered questionnaire was used to investigate child-dog interactions among the participants, which included three components: (1) Socio-demographic characteristics, including personal demographics, family factors, living conditions, pet ownership; (2) Dog-incurred injury, including prevalence of lifetime experience, past year experience, injury characteristics and treatment details; (3) Knowledge of, attitudes towards, and practice of prevention in dog-incurred injury. We performed a test-retest and the results showed that the correlation coefficient ranged from 0.786-0.851 (p < 0.01). Exploratory factor analysis was performed to assess the construct validity of the questionnaire and the results indicated good construct validity 18 . In order to ensure the data quality of the questionnaire, we designed a student and parent version. Children in grades 4-11 (aged 10 years and above) completed their questionnaires in the classroom, with the assistance of trained investigators if needed. While younger students (grades 1-3) took the questionnaires home and completed them together with their parents. All completed questionnaires were checked immediately after collection for accuracy and completeness.
Measurements. Definition of MC and LBC. LBC refers to children whose parent or parents have left their
hometown to earn a living elsewhere and cannot return home regularly, they lack long-term companionship and care from their parents, experience neglect and are vulnerable to psychological problems. LBC were classified into three groups according to caretaker status-fathers away, mothers away, both away (leave to other guardians). MC was defined as children of external workers, whose parents take them from other cities or provinces to their currently inhabited cities, which are inconsistent with their registered residence or birthplace. They do not enjoy the same educational opportunities and social resources and are also excluded from the formal education system in rural areas, thus becoming a marginalized group. "Other cities" refers to cities other than those in which the survey was conducted (cities in Guangdong province, except Shenzhen and Shantou city); "other provinces" refers to provinces other than those in which the survey is conducted (provinces in China, except Guangdong province).
Socio-demographic characteristics. The data collected for this study involved socio-demographics including familial and personal variables: current resident (address, city), sex, grade, single-child family, personality, interest in animals, academic performance, parents' educational level, parents' occupation, average monthly income and pet ownership.
Prevalence and characteristics of dog-incurred injury experiences. We calculated the prevalence of dog-incurred injuries in the participants' entire lives and defined this as "lifetime injury". An injury was defined as "past-year injury" if it happened within the past 12 months. Injury was considered to be any non-fatal physical damage to a child's body caused by a dog that the children could recall precisely (e.g. bites, scratches, falls caused by a dog).
Assessment of knowledge, attitudes, and practice (KAP).
A KAP survey is a representative study of a specific population that reflects information on what is known, believed and done in relation to a particular topic; data are collected orally by an interviewer using a structured, standardized questionnaire 19 . In this study, we explored the KAP or risk behaviour in terms of dog-incurred injury among different groups of children. The Knowledge portion was composed of 20 questions (10 items about knowledge on judging dog behaviour, 10 items about knowledge on rabies prevention). All of the participants were required to choose the most suitable answer to every question based on their own situation. The total scores ranged from 0-20. The scores were used to assess the knowledge level of children and a higher score was indicative of more knowledge.
The Attitudes portion was assessed using 17 items that described one's awareness before danger occurred, such as "When a dog comes towards me, I can shout and scare it away" and "If I've received the rabies vaccine, I can play with the dog wildly", etc. The participants were instructed to choose a description of the attitude closest to theirs (Totally agree = 1, Agree = 2, Not sure = 3, Disagree = 4, Totally disagree = 5). The total scores ranged from 17-85. Higher scores indicated greater levels of prevention awareness.
The Practice portion was used to determine behaviour in terms of contacting a dog directly or indirectly in reality. For example, "Playing with a dog or playing beside a dog", "Feeding the dog" and "Teasing an unfamiliar dog just for fun", etc. Five frequency levels (Never = 1, Once every 3 months = 2, Once every 3 weeks = 3, Once Statistical analysis. Data were analysed using the SPSS version 22.0. (SPSS Inc.: Chicago, IL, USA). Descriptive statistics were used to compare the demographic characteristics and the prevalence of dog-incurred injury in the different groups (e.g. non-MC, MC, non-LBC and LBC). The chi-square test was used to compare frequencies of the categorical variables between non-MC and MC and between non-LBC and LBC. One-way analysis of variance (ANOVA) was used to evaluate the KAP scores. Spearman's rank correlation coefficient was used to identify whether variables relate in a monotonic function and to calculate the r-value for evaluating the correlation. A significance level of p < 0.05 was adopted. Due to space limitations, only values above 20% were presented in the tables.
Ethical considerations.
Written informed consent forms were obtained from all study participants or their parents prior to the investigation. This study was approved by the Ethical Committee of the Shantou University Medical College (SUMC-2015-41). All procedures were conducted in accordance with the Declaration of Helsinki.
Results
A total of 9,788 (99.6%) students from 17 schools agreed to participate in the study and 9,380 (95.8%) cases with valid data were analysed. All participants were 6-19 years old (mean age = 12.8 years, median = 13.0 years) with similar proportions of boys and girls (50.5% vs. 49.5%). There were statistically significant differences between all of the groups (MC and non-MC, LBC and non-LBC) with the whole demographic characteristics except for "interest in animals" between LBC and non-LBC (Table 1) .
Demographic characteristics of MC and LBC.
Compared to non-MC, there were more boys migrated in early age and non-single child families. Most MC from other provinces were more likely to live in rural areas and have dogs. Non-MC were less willing to have dogs and their parents had higher educational levels ( Table 2) . Similar to the MC, there were more boys than girls among the LBC. Compared to other age groups, both parents working away accounted for the largest proportion (29.8%) of children who were in early primary school. The likelihood of a children's family raising a dog was: parents both away > mothers away > fathers away > non-LBC (no parent away). The lifetime and past-time prevalence of MC and LBC injured by a dog. Figure 1 shows the significant difference in self-reported prevalence of injury from a dog between MC and non-MC in lifetime and past-year experiences. Similarly, there were significant differences in the self-reported prevalence of injury from a dog between LBC and non-LBC in lifetime and past-year experiences. Statistically significant differences were found between all groups.
Characteristics of dog-incurred injury in MC and LBC. Table 3 demonstrates that among the 1,413 participants injured by a dog, the leading cause of dog-incurred injury was a bite (57.5%) and 49.4% of injuries were caused by other families' dogs. 45.6% of victims were alone when the attack happened. Compared with non-MC and non-LBC, MC and LBC had a higher proportion of causing the injury while they were eating (4.2% vs. 2.4%, p < 0.005) or harming the dog without intention (11.2% vs. 5.1%, p < 0.05). MC were more likely to provoke the dog before the injury happened (12.7%). As for the location of the occurrence, the dog-incurred injuries in MC and LBC were more likely to happen in public places, while non-MC were in side streets or the dogs' home, and about half of the injuries damaged the skin. More MC dealt with their wounds themselves than non-MC (21.2% vs. 14.9%), but more non-MC made no efforts to manage their wounds (13.3% vs. 10.7%, p < 0.0001) and were less likely to go to a clinic or emergency department than MC (46.7% vs. 51.4%). Moreover, non-MC did not immediately inform their parents or guardians of being injured (66.5% vs. 75.4%, p = 0.002) and even left them uninformed (66.5% vs. 75.4%).
KAPs stratified by MC and LBC. In terms of the children's education level, the participants stratified into two groups according to living area (urban vs. rural) ( Table 4 ). There were significant differences between all of the groups (p < 0.05). In terms of knowledge of dog behaviour and rabies prevention, children living in rural areas had lower scores than those living in urban areas (t = 10.942, p < 0.0001). In particular, MC who lived in rural areas from other provinces and LBC with mothers away had the lowest scores on knowledge among all of the groups. The questions with lower scores were: a. A dog suddenly wants to attack you, the reason for the attack may be? b. Before playing with dogs, what is the appropriate behaviour/should be noted? c. How long is it necessary to have received the rabies vaccine after being bitten by an animal? d. After being bitten by an animal, which of the following measures to prevent rabies is ineffective? For the attitudes towards dog behaviours and rabies prevention, the participants who registered household in other cities (Mean (M) = 69.2, Standard deviation (SD) = 8.4) were significantly different from those who registered in other provinces (M = 67.9, SD = 8.6) or from non-migrant families (M = 67.6, SD = 8.4). The children without parents away held the highest scores among all groups. Similar to the knowledge portion, LBC with mothers away for work had the most uninformed prevention attitudes. The questions with lower scores were: a. Compared to other dogs, I think that my dog is less likely to bite others; b. Smaller dogs are less likely to cause me harm; c. I believe that domestic dogs in the city should undergo obedience training; d. I think that every domestic dog owner should be vaccinated against rabies; e. I think that dog owners should use leashes when they are walking outdoors. A comparison of current residence revealed that all children living in rural areas were more frequently exposed to dogs than those living in urban areas (t = −6.907, p < 0.0001). According to the correlation analysis, the children with higher knowledge scores tended to hold better attitudes towards preventing dog-incurred injury (r = 0.35, p < 0.0001) but there was no significant association between knowledge and risky behaviour among children (r = 0.014, p = 0.187). As expected, attitude scores negatively correlated with behaviour scores (r = −0.203, p < 0.0001). The most common dangerous behaviours were: a. Running around a cat or dog; b. Riding past a cat or dog; c. Playing with a cat or dog, or playing near a cat or dog.
Discussion
This is the first cross-sectional study based on specific populations to focus on the current status of dog-incurred injury and assess the knowledge, attitudes and practices of MC and non-MC, and LBC and non-LBC. We found that both MC and LBC experienced significantly higher rates of dog-incurred injury compared to non-MC and non-LBC. MC from other provinces and those whose mothers were away were at high-risk for dog-incurred injuries. The scores on knowledge and attitudes towards dog-incurred injury and rabies prevention among MC and LBC were lower than non-MC and non-LBC but they had higher risk behaviour scores.
The causes of dog-incurred injury were different in the two groups. MC were more likely to provoke dogs than LBC. Several surveys showed that MC were more likely to suffer from behaviour problems, such as physical inactivity, internet addiction, smoking tobacco, suicide ideation, and being overweight 15, 20, 21 , which means that they might be more likely to have aggressive behaviour. Our results are consistent with these findings, for example, that MC might be more willing to provoke dogs. In terms of risk behaviours, LBC were more likely to play with dogs than other groups, probably because they might need companionship and consolation of emotional needs through keeping pets, which resulted in more chances of suffering from a dog-incurred injury. LBC have been found to be more vulnerable to psychological problems such as loneliness, depression, anxiety, and introversion 18, 22 , which might be mitigated by pet ownership. Many MC and LBC reported that the reasons they were injured by dogs were that they hurt dogs unintentionally at first, which means that they might be curious about dogs but do not grasp their behaviours accurately 23 . Furthermore, dog-incurred injury among MC and LBC occurred mainly in public places, while the places of injury among non-MC and non-LBC were in the dog's home. Regarding whether guardians knew their child was injured by dogs in a timely fashion, a high proportion of non-MC were unwilling to tell their guardians when they were injured by dogs. Additionally, it was noteworthy that a high percentage of both MC and LBC treated their wounds by themselves after they were injured. Our findings suggested that MC and LBC had poorer performances on the KAPs on dog-incurred injury than non-MC and non-LBC. This knowledge on the status quo of children beliefs and practices on dog-incurred injury, especially for MC and LBC, will greatly inform future intervention measures towards reducing the occurrence of dog-incurred injury in children effectively.
Mothers play an important role in families by caring for and educating children 24 . Our study suggested that mothers also help to prevent dog-incurred injuries. Our results showed that children without parental care and custody, especially for mothers, are more likely to interact and play with dogs and other pet animals and had a high risk for dog-incurred injury. Moreover, LBC and MC, due to a lack of parental presence, fulfilled companionship and emotion needs with pets 25, 26 . However, this phenomenon contributed to the high risk of dog-incurred injury among children, especially for those who failed to receive daily care and custody from their parents 27, 28 . Moreover, these children, more often than not, tended to have lower KAPs of dog-incurred injury. Therefore, it is of profound importance to emphasize the role of parents in the care of their children in terms of preventing injury.
Our study also revealed a lack of sufficient KAPs in terms of rabies prevention among children, and knowledge on rabies prevention needs further popularization in children, especially for LBC and MC. The knowledge and behaviour of primary school children from rural areas were worse than those from urban areas. The knowledge about prevention of rabies and timely treatment of dog-incurred injury still remains largely insufficient, and further effective measurements are required to prevent rabies infections.
Several limitations must be noted. One limitation of this study is that the data were self-reported. Due to anonymity in data collection, it is possible that children, especially younger ones who completed the questionnaire with their parents' help, feared that their parents would blame or punish them for their behaviour and thus did not truly report their risky interactions with dogs or injury experience. Recall bias is another limitation. Because the data were self-reported by children themselves, the results might be swayed by recall bias, especially for the time of the dog bite, how long guardians knew after the dog bite, medical attention sought after and actual practice with dogs. This might have biased or even undermined the authenticity of the data, though our investigators emphasized that the questionnaires must be answered truthfully. Another limitation is that we did not divide all participants into MC or LBC because of their complex backgrounds and different past experiences. Some of the children were both MC and LBC, so future research studies should include a greater variety of categories that more accurately represent the different situations of children. Despite these limitations, this study was the first systematic analysis of the prevalence and KAPs of Chinese children for dog-incurred injuries, which indicated that MC and LBC were the high-risk groups and need more attention.
